To examine the impact of individual and community socioeconomic status (SES) measures on mental health outcomes in individuals with arthritis, participants with self-reported arthritis completed a telephone survey assessing health status, health attitudes and beliefs, and sociodemographic variables. Regression analyses adjusting for race, gender, BMI, comorbidities, and age were performed to determine the impact of individual and community level SES on mental health outcomes (i.e., Medical Outcomes Study SF-12v2 mental health component, the Centers for Disease Control and Prevention Health-Related Quality of Life Healthy Days Measure, Center for Epidemiological Studies Depression [CES-D] scale). When entered singly, lower education and income, nonmanagerial occupation, non-homeownership, and medium and high community poverty were all significantly associated with poorer mental health outcomes. Income, however, was more strongly associated with the outcomes in comparison to the other SES variables. In a model including all SES measures simultaneously, income was significantly associated with each outcome variable. Lower levels of individual and community SES showed most consistent statistical significance in association with CES-D scores. Results suggest that both individual and community level SES are associated with mental health status in people with arthritis. It is imperative to consider how interventions focused on multilevel SES factors may influence existing disparities.
Introduction
Arthritis, the leading cause of disability in the United States, often results in pain and functional limitations [1] . Arthritis is also associated with negative psychological responses such as an increase in anxiety, depression, lower health-related quality of life (HRQOL), and feelings of helplessness [2, 3] . In fact, studies have reported that the odds of having a mental disorder are significantly higher for people with arthritis than without, particularly among diagnoses of mood and anxiety disorders [4] . Because the negative psychological impact of arthritis can be high, it is imperative to identify and understand factors that may contribute to disease burden and poor health-related quality of life.
Moreover, individuals with low SES are more likely to be depressed or have poor mental health symptoms [5, 6] . Yet, the majority of studies examining the relationship between SES and health outcomes, including arthritis studies, have focused mainly on physical health outcomes [7] [8] [9] . In fact, the literature is replete with research examining the relationship between various measures of socioeconomic status (SES) and chronic disease outcomes [10] . The relationship between lower levels of SES, both at the individual and community level, and poorer health outcomes has also been examined in individuals with arthritis [7, 8, [11] [12] [13] [14] [15] [16] [17] [18] [19] . Household income was found to be the most salient SES variable associated with arthritis-related physical health outcomes [7] . Studies have also found that in socially disadvantaged neighborhoods 2 Arthritis the prevalence rate of arthritis is higher [11] . However the impact of multiple SES indicators on mental health outcomes in those with arthritis remains understudied.
Those studies that have focused on mental health outcomes have mostly used a depressive symptoms scale as the only measure for mental health [18] [19] [20] [21] . For example, a study examining both community and individual SES in systemic lupus erythematosus (SLE) related outcomes found that when using the Center for Epidemiological Studies Depression (CES-D) scale, rates of depressive symptoms were higher for individuals living in an impoverished area even after adjusting for individual level factors [19] . Using only depression as a proxy for mental health may be problematic, in that certain depressive symptoms (e.g., sleep disturbances, musculoskeletal complaints, back pain, and fatigue) can often be confounded with somatic symptoms known to accompany rheumatic conditions. Moreover, the CES-D is designed specifically to measure depressive symptomology [22] . Utilizing scales that only capture one mental health construct (i.e., depression) minimizes the opportunity to better understand the risk of poor mental health outcomes among a financially vulnerable population and potentially results in an underestimation of the public health impact. Therefore, further research examining the relationship between both individual and community level SES on a broader range of mental health outcomes in this context is warranted.
Arthritis-related studies to date have either focused on one measure of SES or one indicator of mental health. In light of the paucity of research on the association of individual and community level SES on multiple mental health outcomes, we contribute to the literature by building upon previous work to examine the associations between four individual level SES measures (educational attainment, household income, occupation, and homeownership) and a census-based community level SES measure (poverty rate) with three mental health outcomes in individuals with selfreported arthritis. Our objective is to further understand this relationship in effort to identify high risk populations, as well as to make intervention and policy recommendations that ultimately address pervasive health disparities. Notably, Healthy People 2020, a national public health initiative, has included reducing the proportion of individuals with arthritis reporting poor mental health or psychological distress as a key objective [23] . It is imperative, therefore, to understand the impact of contributing factors (e.g., individual and community level SES) that may place individuals with arthritis at an increased risk for poor mental health. For that reason, this study is timely and could serve as a vital piece to this burgeoning area of research.
Methods

Participants and Procedure.
Community-dwelling adults age 18 and above were recruited from the North Carolina Family Medicine Research Network (NC-FM-RN), a statewide practice-based network [24] . The method used to extract participants from the original NC-FM-RN cohort for the purpose of this study is delineated (Figure 1 ). NC-FM-RN participants from 2001 and 2004-2005 who had agreed to be contacted for additional studies were invited to participate. Out of the 4,442 assessed for eligibility (i.e., had up-to-date contact information and spoke fluent English), approximately 60% of the population ( = 2,479) participated in a 45-minute telephone survey where they were asked to provide information on health status, health attitudes and beliefs, and demographics [24] . Participants provided written informed consent prior to enrollment, and the study was approved by the University of North Carolina at Chapel Hill Biomedical Institutional Review Board. This paper focuses on 1,307 participants self-reporting a doctor-diagnosed case of arthritis indicated by using the single item question (Have you ever been told by a doctor or other health professional that you have some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?) from the Behavioral Risk Factor Surveillance System (BRFSS) 1996-2010 Questionnaire [25] . This single-item question, which includes the case definition of arthritis, has been used by both the BRFSS and National Health Interview Survey (NHIS) as a way to estimate national population prevalence rates of arthritis [26] . While the case definitions used by BRFSS and NHIS are less stringent than clinical case definitions, selfreports of arthritis have been shown to be valid [27] .
Outcome Measures
Overall Mental Health.
Mental health was assessed using the MCS of the standard Medical Outcome Study's (MOS) Short Form survey (SF-12v2). Higher scores (range: 0-100) indicate better mental health. The MCS has been shown to be useful in screening for psychological distress and mental health disorders in general. The SF-12v2 and the SF-36 are highly correlated, and the SF-12v2 has been found to be reliable in general populations [28] .
Mental Health Related Quality of Life (HRQOL).
Mental HRQOL was assessed using the CDC HRQOL Healthy Days Measure [29] . Participants were asked, "Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?" Scores range from 0 to 30 with a higher score indicating worse health. Questions from the CDC have been recommended for research of this type and have good construct validity, acceptable criterion, and known group validity [30] .
Depressive Symptoms.
The CES-D Scale, a valid measure for depressive symptoms [31] , is a 20-item, self-report scale yielding scores ranging from 0 to 60, with high scores indicating high levels of depressive symptoms [22] .
Predictor Variables
2.3.1. Educational Attainment. Education was self-reported as the highest level of educational attainment on a seven-item scale. Responses were trichotomized as less than high school degree, high school degree or GED, and greater than high school (referent). 
Household Income.
Participants reported their total annual family income with income categories ranging from less than $15,000 to more than $75,000. Responses were trichotomized as less than $15,000, between $15,000 and $45,000, and greater than $45,000 (referent).
Occupation.
Using an open-ended question, participants reported their current or last occupation. The descriptions were coded using the 2000 US Census occupation classification and placed into one of two categories: nonmanagerial/physically demanding (e.g., construction, farming, forestry or fishing, manual labor) or managerial/nonphysically demanding (e.g., sales or administration, management, technical, office; referent). Based on the census group descriptions and previous work that has included occupation as an SES indicator [7, 32, 33] , managerial/nonphysically demanding in this context implies occupations similar to the aforementioned examples that oftentimes result in higher SES. Henceforth, the categories will be referred to as managerial or nonmanagerial.
2.3.4.
Homeownership. Participants were asked, "Do you own your own home?" with response options being either "Yes (referent) or No. "
Community SES.
Community level SES was determined by using MapMaker Plus 7.2 to match each participant's home address to their 2000 US Census block group; 4 Arthritis on average a block group consists of 1,000 residents [34, 35] . The percentage of the population living in a household with an annual income below the poverty level was used as an indicator of community poverty [36] . As suggested in some studies, block group characteristics have been shown to be better indicators of the immediate SES of the environment than census tract characteristics [37] . A poverty rate indicator was assigned low (referent), medium, or high based on tertiles (cut points: 7.5% and 14.1%). Residents in a specific census block group share the same community poverty rate.
2.4.
Covariates. Previous research links age, race, gender, and health characteristics (i.e., body mass index [BMI] and comorbidities) to mental health outcomes. Age was measured as a continuous variable using participant self-reported date of birth. Participants were also asked to report their race/ethnicity (e.g., Black/African American, White). BMI (kg/m 2 ) was a continuous measure that was calculated using self-reported height and weight. For this study, number of comorbid conditions is a sum of all self-reported nonarthritis conditions, excluding depression.
Statistical Analysis.
Using STATA statistical software 11.0 [38] descriptive and multiple regression analyses were conducted to investigate the impact of both individual and community level SES on mental health outcomes in individuals with self-reported doctor-diagnosed arthritis ( = 1,307). Multiple imputation was used to replace missing values. Initially, regression analyses, not adjusting for site location, were conducted with the imputed values. The same analyses were conducted using a sample that only included cases with complete data on predictor variables ( = 968). The results were similar for both the sample with imputed values and the sample using case-wise deletion to address missing data. Moreover, except for gender, participants with missing data were not significantly different by predictor variables (i.e., demographics, SES) or outcome variables when compared to those with complete data. Therefore, for simplicity and to be consistent with previous research using these data, the analyses presented were conducted on 968 participants with complete data on SES predictor variables and covariates [7, 39] (Figure 1) .
Predictor variables were introduced into multiple linear regression models in a hierarchical manner to determine the significance of each variable, both alone and relative to others. First, regression analyses were conducted to investigate the separate association of the four individual level and one community level SES predictor variables with each mental health outcome. Second, each individual SES measure was paired with the community SES measure in the model to determine if there were independent effects.
Finally, for the primary analyses, SES variables were sequentially added to the model in a stepwise manner based on a priori considerations [7] . We first entered occupation and homeownership (Block I), followed by community poverty (Block II), then educational attainment (Block III), and lastly household income (Block IV). Referent categories are as indicated previously. All models were adjusted for covariates. Analyses were then conducted to assess a minimally important difference for each statistically significant SES/mental association.
In these analyses, individuals are nested within their family practice, and therefore, we accounted for potential intraclass correlation created by the practice by generating Huber-White robust standard errors. This allowed for a more conservative approach over ordinary linear regressions when establishing the significance of parameter estimates [40, 41] . The relatively small sample size renders multilevel modeling numerically problematic (unstable). Census block groups were used solely to ascribe a community SES to the individual. Typically, a practice will draw patients from many block groups, but some residents from a single block group may attend different practices.
A large body of research has documented the moderating effects of race/ethnicity and SES on morbidity and mortality in the US [42] . We found no evidence of a race/SES interaction after testing for effect modification. Therefore, analyses were not stratified by race/ethnicity.
Results
The total sample ( = 968) was on average middle-aged, educated, non-Hispanic White females, with low household income, though the majority of participants reported homeownership status. Participants had an average BMI of 31 kg/m 2 and approximately 2 comorbid conditions. On average they reported a MCS score of approximately 49, a CES-D score of approximately 12, and approximately 6 mentally unhealthy days per month (Table 1) . Initially, correlation analyses between individual and community level SES and mental health status outcomes were examined. Pearson and Spearman correlations were small and ranged between 0.05 and 0.30, indicating that neither multicollinearity nor singularity was influential in the current analyses (correlation analyses are not presented). Preliminary regression analyses were conducted to examine the relationships between individual and community level variables alone and then with community level variables. Although preliminary results are discussed in this section, tables are only presented when all variables are considered in the hierarchical regression analyses (Tables 2-4 ).
Overall Mental Health.
In effort to closely examine the impact of SES on overall mental health, we examined the independent effect of each variable on the MCS outcome measure. Educational attainment, household income, occupation, and community poverty all had statistically significant associations with MCS. Statistically significant changes in MCS scores ranged from 1.82 to 6.07 points. Those with less than high school educational attainment scored approximately 2.8 points less on MCS than those with greater than high school educational attainment. Individuals who reported a household income less than $15,000 in comparison to the referent group scored approximately 6 points lower on MCS. Participants with a nonmanagerial occupation reported approximately 3 points lower on the SF-12v2 MCS scale compared to their counterparts. Homeownership was not significantly associated with MCS scores. Similar to educational attainment, only one level of the community poverty rate indicator was significantly associated with MCS. Participants who live in a medium poverty area reported approximately 2 points less on the MCS to those living in low community poverty. The effect of each individual SES measure along with community level SES on mental health outcomes was examined in a separate series of regression models, adjusting for covariates. Findings were similar to results when each variable was entered independently. However, the effect of community poverty on change in MCS scores was no longer statistically significant. All statistically significant changes were based on < .05.
To further understand the relationship of the SES variables with overall mental health, results from the hierarchical regression analyses are presented in Table 2 . Having a nonmanagerial occupation resulted in scoring approximately 2.8 points less on MCS in comparison to those with a managerial occupation in Block I. When community poverty was added in Block II, educational attainment in Block III, and household income in Block IV, a significant negative association remained between occupation and MCS. In addition, there was an association between household income and MCS; the individuals with an annual household income of less than $15,000 scored approximately 5.2 points lower on the MCS.
The focus of our analyses was not to determine if individuals reached the empirically derived cut points for each measure, but to determine whether the statistically significant differences found in change scores for health status outcomes are of practical relevance. Therefore, we examined or calculated a minimally important difference (MID) in change scores for each scale. A change score of 2-3 points (i.e., 0.2-0.3 effect size) on the MCS scale constitutes a MID [43, 44] in the SF-36 which is highly comparable with the SF12v2 [27, 45] . Based on these criteria we found that most of our findings specific to the MCS yielded minimally important differences resulting in a change of approximately 2 points or greater.
Mental Health Related Quality of Life (HRQOL).
Examining the impact of five indicators separately on mental health related quality of life, results indicated that those with less than high school educational attainment reported 2 additional mentally unhealthy days per month in comparison to those with greater than high school educational attainment. Those having less than $15,000 and/or a household income between $15,000 and $45,000 had significantly more mentally unhealthy days in comparison to the referent category. Moreover, participants who live in a medium poverty area reported approximately 1.6 additional mentally unhealthy days compared to those living in low community poverty. Next, the effect of each individual SES measure (separately) along with community level SES on mental health related quality of life was examined adjusting for covariates. Low educational attainment was marginally significant ( = .05) in indicating approximately 1.7 additional unhealthy days, and a medium level of community poverty was independently significant in indicating approximately 1.4 additional unhealthy days in comparison to those living in a more affluent community. With household income and community level poverty both in the model, having a household income of less than $15,000 resulted in 4 additional mentally unhealthy days, and medium level of community poverty accounted for 1 additional mentally unhealthy days in comparison to the referent group. All changes in scores were significant at the < .05 level unless otherwise noted. The impact of individual-level and community-level SES on mentally unhealthy days was then examined using hierarchical regression analyses (Table 3 ). There were no significant effects in Block I; however, medium community poverty was associated with a greater number of mentally unhealthy days in Block II. This was maintained in Block III, though no other independent effects were found. The significant independent effect of medium-level community poverty remained in Block IV, though slightly attenuated. Household income was also independently significant for mentally unhealthy days; participants with an annual household income of less than $15,000 reported approximately 4 additional mentally unhealthy days in comparison to those with a household income greater than $45,000.
Using the distribution-based method, research has indicated that a general MID for patient-reported health status outcome scales is between an effect size of 0.2 (small) and 0.5 (moderate) [46] [47] [48] . Therefore, based on the quasi-effect sizes 6 Arthritis calculated to determine MID in the CDC HRQOL change scores, mentally healthy days can be considered at or just below a MID in this study.
Depressive Symptoms.
Models examining the effect of each SES measure on depressive symptoms were examined separately. Educational attainment, household income, occupation, homeownership, and community poverty all had statistically significant ( < .05) associations with depressive symptoms, with changes ranging from approximately 1.66 to 8.36 points. Next, the effect of each individual SES measure along with community level SES on depressive symptoms was examined in each model, adjusting for covariates. Results were similar, however; community poverty was no longer significant in any of the models paired with the single measure of individual level SES. Lastly, the effect of all five SES measures on depressive symptoms was examined (Table 4) . In Block I, both a nonmanagerial occupation and not owning a home were independently associated with an increase in depressive symptoms, and effects remain, though slightly attenuated, in Blocks II and III. Moreover, those with less than a high school education reported greater depressive symptoms relative to those with a higher educational attainment in Block III. A significant independent association with depressive symptoms persists in Block IV with household income. Those with a household income of less than $15,000 report more depressive symptoms than those with greater than $45,000. The significant independent effects of all other SES variables are eliminated with the addition of income. To our knowledge, little-to-no research has set benchmarks for MIDs specific to the CES-D measures. Based on the calculations for MID, the changes in scores have not only Arthritis 7 a statistically significant impact but a change in scores that suggest practical relevance.
Discussion
Summary.
To our knowledge, our study is the first to examine the impact of four measures of individual level SES and community level SES measures on multiple measures of mental health outcomes in individuals with arthritis as a way to further understand arthritis-related health disparities. Our findings support previous research that has consistently reported an association between low individual level SES and poorer arthritis-related health outcomes [9, 13, 19] but also reveal new information. Our results indicated that poorer mental health status in people with self-report arthritis of any type was associated with lower levels of SES. Specifically, having lower levels of educational attainment and income were associated with poorer mental health across all three measures; ultimately income was most strongly associated with poor mental health status. In addition, lower levels of SES (individual and community poverty) consistently had statistically significant associations with depressive symptoms. This finding is consistent with evidence from prior research that demonstrated an association between both individual (i.e., education and income only) and community level SES and mental health outcomes among individuals with SLE, a rheumatic condition [19] . Moreover, recent research using the clinic site to proxy individual level SES found that the clinic site location (i.e., public hospital versus tertiary clinic site) was associated with depressive symptoms in individuals with RA [18] . Our study shows that residing in a more impoverished community is associated with poorer outcomes in all three mental health measures. Findings from this study build upon previous research, as similar findings have been observed despite the focus on single measures of SES or specific type of arthritis. For example, Harrison et al. [15] found that, when using the SF-36
Mental Component Summary Survey (MCS) to measure mental health outcomes in people with rheumatoid arthritis (RA) only, mental health scores worsened for those living in an area with increased social deprivation. Callahan et al. [13] examined the impact of individual and community SES on HRQOL and found poorer MCS scores in the low educational group and the highest poverty level group among those who self-reported arthritis. Community SES was also associated with mental HRQOL even after controlling for individual level factors. In addition to building upon earlier work, our findings provide a foundation to further understand the many underlying complexities associated with arthritis health-related health disparities.
Implications.
While additional research is warranted to completely understand the complexities embedded in the SES and mental health outcomes relationship among individuals with arthritis, our study has both practice and policy implications. In an effort to provide optimal health care for individuals with arthritis, clinicians should take into account that low income, concomitant with the somatic symptoms associated with the condition, may exacerbate the compromise on one's mental health. For example, treatment recommendations that address both physical and mental health outcomes in individuals with low SES may mitigate existing disparities. Moreover, health care providers are encouraged to consider the unique impact of neighborhood level factors on the mental health of individuals with arthritis. Based on our findings that clearly indicate a link between depressive symptoms and all SES indicators, we theorize that individuals with lower SES and/or living in a community with limited resources may enter the health care system at a later progression of their disease and/or receive poorer quality health care based on resources available. Such factors may ultimately place this vulnerable group at a greater risk for depressive symptoms. Furthermore, residing in a more affluent community may be indicative of an individual's ability to afford needed goods and services, including health care, while residing in an impoverished community may limit access to optimal resources for good physical and mental health. Being able to identify an individual that may have an increased risk for poor mental health can result in healthcare providers engaging in best practices that would ultimately foster adequate healthcare and prevention leading to an overall reduction in the number of individuals with arthritis reporting poor mental health.
In addition, it is essential that policy makers identify ways to fund and implement programs and services that lead to health promotion and prevention. Understanding the combined and unique impact of individual and community level SES factors on mental health in individuals with arthritis can be essential in providing a rationale for allocating resources. Specifically, mental health programs should be developed that are available, accessible, and most importantly, affordable for a population that may be at a great risk for poor mental health. Increasing availability, access, and affordability can minimize disease burden and mitigate existing arthritis related health disparities.
Overall, our results suggest the importance of future research examining multiple measures of SES, as we observed that various combinations of individual and community level SES were independently associated with mental health outcomes. Greater understanding in measured/observed SES variation might enable researchers to design arthritis interventions targeting specific populations (e.g., those with low education, low income, or residing in impoverished communities). Public health practitioners, health care providers, and policy makers should consider targeted interventions as a way to improve health outcomes for those with arthritis at both the individual and population level.
Limitations.
Our study has several limitations. Although our participants were asked to report on three types of arthritis, OA, RA, and Fibromyalgia, the majority of our sample (59%) reported being diagnosed with OA, and reduced power limited our ability to examine differences by arthritis-type. Future research may wish to examine this, as better understanding of how individual and community SES are associated with mental health by arthritis-type is especially important, given that previous research has found that RA patients have significantly more depressive symptoms than OA patients [49] . The cross-sectional nature of this paper precludes us from drawing conclusions on how accumulative lifetime effects of either individual level or community level poverty (either constant or variable) might influence mental health outcomes. Cross-sectional data also prevents the ability to determine directionality or assess reverse causality in the relationship of the variables of interest (i.e., SES and mental health). Therefore, future research should provide consideration to the dynamics of the SES/mental health relationship among those with arthritis. However, a primary strength is the inclusion of multiple independent SES measures in conjunction with community poverty, and the inclusion of multiple mental health outcome measures that have the ability to capture different mental health constructs. In addition, this study includes a large racially and geographically diverse sample.
Conclusion
In conclusion, our study findings suggest that SES measures, mainly individual income, play a strong role in arthritis-related mental health outcomes, particularly depressive symptoms. Though community poverty did not drive the associations, it remains an important factor influencing mental health. We must continue to examine SES at multiple levels in our quest to understand, mitigate, and eliminate health disparities among individuals with arthritis.
